Malaysia is characterized by a variety of habitats such as forests, clearings, thickets, and cropland that attract various species of birds. This study examined the bird community in terms of richness and diversity at oil palm plantations habitat. The abundance of birds was determined by using distance sampling point count method. A total of 2722 birds belonging to 38 families representing 86 species of birds were detected. Diversity analysis indicates that the species of birds in the oil palm plantation at Sungai Pelek is more diverse (Shannon-Wiener Diversity Index H; 3.52) and richness (Margalef's Richness Index R1; 10.2) than oil palm plantation in Teluk Panglima Garang-Pulau Carey and Banting-Jenjarum. However, the species of birds in the oil palm plantations at Teluk Panglima Garang-Pulau Carey and Banting-Jenjarum show higher evenness (Pielou's Evenness Index E; 0.82) compared with oil palm plantations in Sungai Pelek. The results of this study indicate that the species composition and distribution of the avian species in the oil palm plantations are affected by habitat characterization of that particular area and its vicinity.
INTRODUCTION
Malaysia bestowed with a variety of habitats such as forests, open spaces, shrublands, wetlands, lake, river, aquacultural ponds, agricultural lands, paddy fields, and waste water treatment areas [1] , which is rich in diversity of birds, including 525 residents, 200 migrants, 92 vagrants, and 42 endemic bird species [2] . However, the conversion of tropical lowland forests on a large scale into oil palm plantations, especially in Southeast Asia, has led to a significant loss and fragmentation of once great and continuous tropical forest habitats [3] . Yet, many logged forests that are facing degradation are subjected to continuous pressure for conversion for agriculture, especially oil palm in Southeast Asia [4] . Forest clearings for new oil palm plantations usually results in many degraded and small patches of forest.
Felling of natural forests for agriculture has threatened the survival of many species of birds [5] . Changes in bird assemblages in undisturbed and human modified habitats have been studied in different parts of the world by several authors [6, 7, 8, 9] . Approximately, 45 species of birds are endangered from loss and degradation of habitats in Malaysia [10] . Reducing the loss of habitat is more effective than trying to boost bird populations in their foraging areas and then restoring the habitat.
The retention of forest patches in oil palm plantations, especially those with High Conservation Value (HCV) has been promoted by the Roundtable on Sustainable Palm Oil (RSPO) certification program as a means to reduce the loss of biological diversity in and around oil palm plantations [11] . Despite, its overall effectiveness has not been widely demonstrated; such strategy is usually considered as a useful practice to improve biodiversity and is part of the "wildlife-friendly" management system in the oil palm plantations [12] . Only a few studies have specifically examined the value of forest patches in habitat matrix of oil palm for vertebrate conservation.
Therefore, conservation of natural habitats across the country is the most important factor in maintaining bird populations. It also has been suggested that the value of agricultural plantations for bird conservation can be enhanced by maintaining forest patches within or nearby plantation [13] , although the results were not always consistent [14] .
The main objective of this study was to investigate the contribution of biological diversity in human-modified habitats; using oil palm plantation as a model and by using birds as indicators. The main objective has been achieved by analysing the richness and diversity of bird species in each sites of the study area. Therefore, parameters such as relative abundance, composition, and diversity are expected to improve our understanding of the effects of habitat structure and its vicinity on bird species.
MATERIALS AND METHODS
Study Area. The study regions were located in the state of Selangor. The data was collected from three regions; Teluk Panglima Garang-Pulau Carey (2⁰56.477'N, 101⁰25.261'E), Banting-Jenjarom (2⁰50.767'N, 101⁰25.298'E), and Sungai Pelek (2°39.856'N, 101°44.521'E). Each study region is composed of oil palm plantation that is adjacent or continuous with the mangrove area ( Fig.1 ). Bird Surveys. To determine the richness and diversity of resident bird communities, bird surveys were conducted using the Point Count technique at each study sites from October 2012 to November 2013. Each sampling conducted at a particular site covered 80 point counts. All bird surveys were carried out by the same observer [15] . The sampling points were chosen randomly with the condition that they were at least 200 m apart [16] . During each survey, birds that were seen or heard during a 10 minutes period within 40m radius were recorded at each sampling point [17] . All surveys were conducted between 0700 and 1030h on days with no precipitation or strong wind [15] . If a bird was heard and could not be identified, the calls were documented using a voice recorder, and compared with local bird vocalization from a CD-ROM of Birds of Tropical Asia 3 [18] . N International Letters of Natural Sciences Vol. 42 29
DATA ANALYSIS
Relative Abundance (%). The relative abundance relates to the number of individuals of a particular species as a percent of total detection at each area. We estimate the relative abundance for each species detection by using average values which is calcualted by dividing the total number of species detected in each region. The relative abundance (%) of birds species have been estimated by the following expression:
Relative abundance = n/N x 100
Where: n = The number of a particular detected bird species N = The total number detected for overall species in each region Bird Diversity Indices. Avian species diversity, species richness and species evenness in oil palm plantations at different regions were analysed by using Shannon-Wiener Diversity Index, Margalef's Richness Index, and Pielou's Evenness Index.
The Shannon-Wiener Diversity Index for each oil palm plantations was calculated by using the following equation:
Where: S = number of individuals of one species N = total number of all individuals in the sample Margalef's Richness Index was used as a simple measure of species richness.
Where: S = total number of species N = total number of individuals in the samples
For calculating the evenness of species, the Pielou's Evenness Index was used.
Where: H = Shannon-Wiener Diversity Index S = total number of species in the sample Significant Difference among Different Oil Palm Plantations. A One-Way Analysis of Variance (ANOVA) and Tukey's (HSD) test was conducted in order to investigate the difference in bird richness and oil palm plantations at different regions. Bittern were the birds that considered as rare in oil palm plantation in Sungai Pelek (0.19% each) ( Table 1) .
RESULTS

Bird Species Composition with Relative Abundance in
Comparison of Bird Species Composition in Oil Palm Plantations at Different Regions. 56 species of birds have been observed from oil palm plantations in Teluk Panglima Garang-Pulau
Carey and Banting-Jenjarom. However, 15 species of birds were sampled only in oil palm plantations in Teluk Panglima Garang-Pulau Carey which were absent in oil palm plantations in Banting-Jenjarom. Reciprocally, 19 bird species were observed in oil palm plantations in Banting-Jenjarom, but absent in oil palm plantations in Teluk Panglima Garang-Pulau Carey. There were 21 bird species commonly detected in oil palm plantations in Teluk Panglima Garang-Pulau Carey and Banting Jenjarom (Table 1) .
Comparing Teluk Panglima Garang-Pulau Carey and Sungai Pelek, 26 bird species were common in both habitats, 10 bird species were only found in the oil palm plantations at Teluk Panglima Garang-Pulau Carey; not found at all in the oil palm plantations at Sungai Pelek. Similarly, 38 species of birds were found in Sungai Pelek but were absent atTeluk Panglima Garang-Pulau Carey ( Table 1) .
Comparing oil palm plantations in Banting-Jenjarom and Sungai Pelek; 23 species were commonly found in both habitats. Only 17 species were detected in the oil palm plantations in Banting-Jenjarom but not found in oil palm plantations at Sungai Pelek. On the other hand, 41 species were found in oil palm at Sungai Pelek but absent in oil palm at Banting-Jenjarom (Table  1) .
Comparing results of the One-way ANOVA test showed there was a statistically significant difference between the avian relative abundance of the different regions (F 2, 170 =5.68, p=0.041). Tukey's (HSD) test revealed that the avian relative abundance in oil palm plantations was significantly higher in Teluk Panglima Garang-Pulau Carey (13.19±1.68 birds, p<0.05) and Banting-Jenjarom (12.29±1.65 birds, p<0.05) compared to Sungai Pelek (6.17±0.96 birds). However, there was no significant difference between Teluk Panglima Garang-Pulau Carey and Banting Jenjarom (p>0.05). 
DISCUSSION
Birds are bio-indicators of the health of ecosystems. They are more visible, easy to learn and are closely related to the vegetation structure. Birds often choose to utilize a variety of habitats and dependent on the quality and productivity of the habitat in terms of food availability, shelter, and breeding areas to maintain populations [19] . Monitoring bird association in monoculture plantations is important to understand the importance, productivity, and suitability of certain areas in influencing habitat selection and distribution of birds.
The number of bird species inventory in in the oil palm plantation at Teluk Panglima Garang-Pulau Carey, Banting-Jenjarom and Sungai Pelek was 37, 41 and 65 respectively. By referring to the result, Sungai Pelek has the highest species richness when compared to the other two areas. However, the total number of individuals at that area recorded a lowest at 531 compared to 1134 and 1057 in Teluk Panglima Garang-Pulau Carey and Banting-Jenjarom. Therefore, we can say that the vicinity of the oil palm plantations at the Sungai Pelek provide better habitats for birds. Apart from close to the mangroves and Bagan Lalang Beach, the location of oil palm plantations is also close to the edge of forest. Moreover, residents in Sungai Pelek are active in planting activity including vegetables, fruits, as well as cassava and sweet potatoes. The vegetables gardens and orchards are cultivated massively not far from the oil palm plantations. There are also abandoned plantations between the oil palm plantations. Some of the plantations also have pond and drains that flows clean water. Based on [20] , the characteristics of the adjacent landscapes of the oil palm plantation such as mangroves, forests, and near water bodies can promote high diversity and species richness due to the wide diversity of habitat characteristics and increase in prey availability. However, the observations hint that most of the species recorded in Sungai Pelek showed the behaviour of movement in oil palm plantation instead of foraging and nesting. This is the factor that causes the number of individuals observed in oil palm plantation at Sungai Pelek is lower than the other two places.
Food sources may regulate population distribution of bird species [21] , and fruits abundance may affect species composition and foraging behaviour of frugivorous birds [22] . Opening gaps will increase shrub that often leads in growth of variety of flowers and fruits, which is the main diet for bird species. Tree diversity and richness may also affect the provision and utilization of the food and ultimately affect the distribution and diversity of birds. Based on [23] , different bird species would be attracted to the different vegetation structure such as large area of seedlings, regenerating or early successional plants for their food sources [24] . For example, frugivorous birds are always concentrated where fruits are abundance, as their diet consisted of more than 50% of fruits [25] . From the observation, 24.4% from the total of 86 species of birds are frugivorous. [26] stated that deforestation causes gaps that enhance the growth of shrubs that would attract understorey bird species such as Common Tailorbird and Common Myna.
The results of a larger number of tailorbird, myna, dove, robin, and bulbul in oil palm plantations in Teluk Panglima Garang-Pulau Carey and Banting-Jenjarom shows that forest logging is one of the key determinants of richness effects and the distribution of this bird species [27] . We also can assume that these species of birds are not affected by the disturbance. These avian species are considered as open country birds and utilized open area such as parks, gardens, and plantations. [23] reported that the diversity of songbird species will increased in harvested area. They often choose internal edges, clearings, and forest logging areas [28] . 44.2% of bird species discovered at the oil palm plantation in Teluk Panglima Garang-Pulau Carey, Banting-Jenjarom, and Sungai Pelek were Passeriformes.
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Contrarily, observation of several rarest species at oil palm plantation of Banting-Jenjarom and Sungai Pelek such as Asian Red-eyed Bulbul, Black Baza, Blue Rock Thrush, Greater Racket-tailed Drongo, Puff-backed Bulbul, and Yellow Bittern shows that these bird species are less resilience to disturbance and are habitat specialist.
Regarding the status of birds, there are 57 resident bird species, 15 resident and migratory bird species, 9 migratory bird species, 4 feral bird species, and 1 vagrant bird species observed at the oil palm plantations in Teluk Panglima Garang-Pulau Carey, Banting-Jenjarom, and Sungai Pelek. In the case of migratory birds, there are 5 species of migratory birds had been observed present at both oil palm plantations in Teluk Panglima Garang-Pulau Carey and Sungai Pelek, whereas 4 species of migratory birds had been observed at oil palm plantations in Banting-Jenjarom. This indicates that the numbers of bird species that benefit from the areas are almost the same.
Overall, these findings indicate that the bird community is dynamic and can change in relation to the deforestation, conversion from forest to monotonous plantation or the vicinity of the particular area. Deforestation creates canopy gaps by the removal of trees and the establishment of the plantation causes less plant diversity and hence influence the richness and diversity of birds through food sources, increased in nest predation, and brood parasitism [29] . Our result also suggest that, despite the relatively oil palm plantation is adjacent to the mangrove, oil palm plantations are relatively impermeable habitat for many species of birds, including species of high conservation value. For more effective conservation of birds in oil palm plantations, the larger forest patches are needed in the landscapes. Moreover, whenever possible, more oil palm plantations should be developed adjacent to one or more larger continuous areas of forest, which could be a source of habitat. This further indicates that in order to increase the value of forest patches for bird diversity and conservation in oil palm plantations, quality of habitat is one of the key factors that needed to be repaired.
CONCLUSION
The vegetation structure and the vicinity on that particular area may affect the distribution of bird species. There are bird species identified of which listed as Nearly Threatened (NT) at oil palm plantations in Banting-Jenjarom and Sungai Pelek based on [30] . The species are Green Iora (Aegithina viridissima), Scarlet-breasted Flowerpecker (Prionochilus thoracicus), Black-bellied Malkoha (Phaenicophaeus diardi), White-chested Babbler (Trichastoma rostratum), Streaked Bulbul (Ixos malaccensis), Painted Stork (Mycteria leucocephala), and Puff-backed Bulbul (Pycnonotus eutilotus). Those species should therefore have high priority for conservation and monitoring. The inventories of bird species in the oil palm plantation may be useful in predicting the bird changes under various human disturbances, and ultimately protecting the Malaysian avifauna.
